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[.fi-eM] 

i ^ cx}^ ^ a o V 7 | n lB ^ M.ilo} ^ ^o.^ ^ 

Sfe ^3]-; 2|Ej oje^, 2^ ^ S n] aV 7 ] ^ ^ # 

4^4 33 it^H *14. 

£ 5 
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[^3 ^31 

3^IH 2]5.{Repair circuit} , 

£ 1 £ £ ^4 3*1H 7l^^r ^^^>7l f-scolnf. 
5. 2 £ 13 ^4 #^3 4^1 SlS^olcf. 

51 3 £ J£ 13 ^ ^ 1-^-3 tf^j sj^trojcK 
£4^£ 12] 1^ 5]5)1^ ^3 ^ s] S£ olr4. 

, E 6 ^ £ 52) Si 1-^3 ^ 0 M1 ^JE^tf. 

£ 7 £ £ 5^ HlH If- E]slH #^3 A oMl essoin]-. 

100: 3*1H 300 : ^ ^.s 

200: ^ #4 110, 1420: It 

10; S-f ^^3-^ -^3°13 20 ^ 1440: $^<£ H3o]3 

30:^^ ^fs 40: ^ 

50: 3# *}^i 60: ^ JEL5}oj3 
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70:^# ^ B.E±°)v\ 400: h]e ^ e^H l:^- 
1430: «1H ^ = c^ol*] 



<i 7 > m. 7]^^}^ ^ ^ sj^CRepair circuital 3^5. 

olEeflitt ADDRESS) ^ ^ ^H.efli(Y ADDRESS)* ^£-*}H y>o>s.ol^l 

Multiplexing)-^ *H t^B(Burst)4 £_.B(Page Mode)7} ^# 

^ = (Single Read) ^ ^# eM^CSingle Write) 1- 4-§-*>fe ^H^l 7l<3i*H A}~g- 

°1 b^H 5)^1 ^ ^o]r}. 

<18> . ^sfl ^(Synchronous DRAM; °\)+t)&o]?} ^o. £ 1o1] 

a^ £oj ^f(fail)ol tA^j-Tfl S-f ^^(X-Address) ^ ^ <H^efl 

^(Y-Address)l- 4¥<H S^(Row)^ lf-(fail) < y ^-f¥ ^ (Word Line)^: tflafl 

^*fl 1- ^7} ^cj, ^(Coulmn)^ ^(Fail)?J ^ ^ 

^ 4!iL(Y select; Yi) tfl^isHr ^JlS %*t-^ ^afl ^ ^7} 5fltf. 

<19> S--f(Row)^ ^f-(Fail)ol^ 1^- ^JEiefl^(Fail ADDRESS)7> S-f cH^ Efl ^ (x 

ADDRESS)7l- <^*>jl ^2^£e|i7} ^# 530)4. o]^ ^ o. ^o. ^ 

efli(X ADDRESS)^ e}-<y(Word Line) tfl^Kr ?H 
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a32f^olnf. ^^(Coulmn)^ ^tKFai 1 W£ ^ ^S.3l^(Fail ADDRESS) 

7} ^ o| (Y ADDRESS)^ £31, ^^sfli(X ADDRESS)7> -t^^-f^l fs^^r 

tf. olnfl^ 2|e1 <>l£^(y Address )°\) *fl#*Rr ^i«^S(Yi)5. t]WKr ?H Jl43 

<20> n&IM-, 5L-f ^ 2^ (Row and Coulmn)^ , ^(FailH o}\d «lH ^ 

(Random Bit Fa i 1 ) ^1 ^-f^r 1 t>lH(Bit) l^UailH \+ ^-^14. °1 ^-t--£ D > 

l^Wi £#(fail)SUr 1 tilH^j tfl^i ^oi ^f- ^ o^li 

(ADDRESS)^ S-f ^ = efli(X Address) ^^efli(Y ADDRESS) ^^7> cfl^7> 

£1tt ^3H<=r. ^1- X=00°] -I-oj o_r£ o]s.z])MY ADRESS)°fl ^}o] 

€ ^^-5^«y (World lineH ^1 C| ^-(enable) ^ 7fl £4. l^U^H tpfls}^ ^e]]^ o]- 

<21> £ 1# #2:*H xHl^l *V4. 

<22> ^ iofl^ ^ ^}o] ^-s.( X repair Block; 100):B v. ^ ^5)]^ M.s.( Y Repair 

Block; 200) ^ ^(Cell Block; 300) o] *\}^-s)o] oicf. 
<23> ^ ale ^^-( Random Bit Fail)^ ^07} s}v$# ^ ^.e.^ (ADDRESS) # 

S-f <H^1^(X Address)^ Sfl^Kr tfl^Tll 33 ^S.e}-°}(Word Line) ^^7> 
^fif^H «>^>fl slnf. «1H ^^-^ ^f- 1°1 

a§st>^ z^ ^c^| i(Y Address) ^-g-g- rfl^^SM) °) 4. #^(300)<H1^^ ^ o]£. 

e))^(Y Address)^^l7> ^ ^ ^^e^^^ 23^ wl^Tl] ^ 
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<24> £ 2^r S-f M(X repair Block: 100)-|: 4*114 4*34 £^o]t|-. 

<25> 5.4- ^sflol f.s.(X repair Block: 100) £ 3^44 (Repair Word 

Line:°14, RWL)^ ^4^ ^(Xfuse)S 7>^7fl 44. 

<26> £2^4 -t^-CCell Block; 300)^: 3.7]) N7flS- 4¥4 ^- 1:^ (Block) 44 
RWL°] ^^Kr ^JlS sH &44 3.^ '^2.3 45,31 7]^ ±z\7\ o|4 ^.444. 
^aflol jr-g-s}- ^*H, S°l ^ ^2 ^i, 4 Til 44. A i 

^B^CCell MAT)# MS- 4¥<H n fl 1^44 ^4 ^5. £U, 44 ^l^Kr 

RWL£ 43H] 3*]*Hr 342 $14, <^ 34-7} 4°-4 «fl*l7} #1 ^°14 ^ 
4fe #44 ^o] 7 > ^ 3^ 444. ^Htt 4 ^J=-g- 3711 N7flS 4^ RWLS N 
7fl7> 3r*m 4^, °H1 tflisfe ^4 eHH OT-(X Repair block)4°ll ^S(Xfuse)7} 
M?} ^R>4. RWL^ ^^Hr 3.4- 3)2.44 ^4°1^(RWL Driver ;10)2 4 A 1 N 
7fl7> $7l|47fl 44 nE]JI,>S(Xfuse)^ 444 #3 431(rwl_enb_n)f- ^4 
(Summation)4^ 44 #^-(Fuse^Summation_block; 110)0] ^fl *lrf. 

<27> £ 3# f-*fl ^ £4 1-^-5] #^li7]S 44. 4 3S«1Hfe z}z}<3l - 

^(XFuse)4 #^4J4rwl_enb-0, rwl-enb_l, rwl_enb_n)# NAND 2:tH] 4*11 ^fS 
44 ^l^(Fuse_sumb)l- 4^ 44. #^4i4rwl_enb_n)^ ^(X FuseHH 44°1 
4 3.4- °l^-3l^(X ADDRESS)7> >*fl*§3 (Setting) 4 <H &44, 44°1 4 34°l23l^(X 
Address)7> -^^4 4l^r "L"l- 4f4*Kil, ^44 ^ = ^1^(^4°] 4 34 <H23li7} 
44 34)7} !-<H-2-4 »L"*1H "H"3 4°14¥ °14. 444, 34 °l^-efl^4 3 
4 ^ 44 4^(Fuse_sumb).£ 447}43 "L"^]4 "H"3 4°147ll 44. 44°1 4 ^ 
4 ^^elli(X Address)4 34tt "L"l- 4444. ^fa 44 44 
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(Fuse_summation_block; 110) ■& <£J^ ir SH"^. "L"7> SMS. #^517> "L"7> 5] 

^Aijro] ^£ AND Zi^oMJL % °l^r "I" ?H 

^li^Tr S\^o}7] nfl^-ol4. tjj-g^ ^^Al^ 7 > "H"5. *H <>] ^ 
-l:^-(Fuse_summation_block; 110)-g: OR^tM £H<^ ^cf. a^Hfe ^^5:7} 
<?H 0 11-^ ft* 1^" ^l^(Fuse-Sumb)^ 3# £|-EieK] iELsM n\ (20)°)}*] 

<28> #^^ls(rwl_enb_n)7> "L-^ji, ^ ^ ^ -£( Fuse _ sumb ) 7 ]. "L"^ e|3)H 3 
^<y(RWL)°| 01 oil t^JL (rwl_enb_n)£r 0-fEl "L"7> £rf. 

»L»7> £ «oiH B^^ol ^-l^Sl-^ol ^-^--a- *W) ^cf. 

<29> ^a o > o^^oj ^o1b](20)^a^ £ #^A]s(rwl_enb_n)7f t^H-l- 

*\S.S. Af-g-^Cf. ^, taAli( rffLenbjl )7f »L"7> 5]^ ^ ^^5}<yol ^ 

S.(Path)7l- ^^H-i-^lth ^^L, #^JL(rwl_end_n)7> "H"7> s]^ ^^ef-y 

addressH] H^Hr ^ $]EL?)-<£o) ^-^}t]} ^4. 
oo> £ 4^ ^ e^H ^(Y Repair block: 200H1 ^^WsL 

<3i> ol 3) ^ ^ o]c e ^ (Y Address HI ^ ^^MlS^l Sfl^tW. <>1 °] 3) 3. 

^ ^ ^ «fi(30), Hjs|]<H 2}^ A i Efl« (40 ) ^ 3# 2^ Ali3jJf(50)3. ^Tfl ^ 
5^. ^ ^ ft* ^(30H t|]SV A d^4r *>7l5. H 5 j ^ <?H 0 11- 
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4l3l(Yfuse_enable)fe S-f <HH?fl±(X Address H ^ $1^91°) 9\°\]o)^ 

<32> ojoilol^ A]s:(yfuse_enable)7> Ir^i^, ^ ^ ^(30)7> ^ 

=r €4. °1 «fl €^ ^^.efli(Y Address) 7} ^o]Sl^. ^ <H-E.efl^(Fai 1 

Address)^ ^(Normal Address) 91*1% #^5L(Ryi_enb)l- ^ 

31^4. 1^ ^^(Fail Address)^ #^*J3:(Ryi_enb)7r "L"S sH 

«H ^ ^^(Repair Ys)7> ^Hl^l S^f. ^JL, °1 ^l^(Ryi_enb)^ 
^ej Al^«( 50 )s 7H °1 #^(50)1- c^<^M-i ^ -*I^Jl(Normal 

Ys)7> i£^l ^-*>£^- *lr4. QElij, #^^l^(Ryi_enb)7> "H" <£3-ffe i&tfl^. ^ 1 
3 #«W50)fe ^ ^c Efli(Y Address)!- H c Vo H °H *fl^r^ ^ 13 
^^0)^(70)1- ^ ^^^l5l(Normal Ys)S °]o|H1- a 1 ^14. 3# ^ 

^B}^w](70) ^ 3# ^^-(50)^ ^ ^^.efli(Y Address) ^ 
<33> ^ 7^c] tfl^o] uJ-jL^cq ^ X, Y ^H^l^l- ^£*H ^i: ^4 

7>}±t 3<H $14. SDRAM^ Tj-f X, Y ^ = efl^7]- ^S. t<^i£l 

6 1^7ll A}-g-*>^ ^Jo] £0.14, SRAM^I ^-f X,Y7f ^g-^H Ir^-M m^-^jA 
X, Y« ^£*H A>-g.^- ^>7fl slnf. tcfsH, £o] A>-g-^7fl v+ 

cH^efl^nl 0}U]5)-, ZL ^1 Sl Ojn £ ,l/. i X Ojtr^^ a&o^ ^ ^ 

^xr Til ^cf. o]^ u}^l ^ ^£5)1^1 rfl^Tll sJtt irojoiol 
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€ -r &°-4, 4-^ Y ^c^^ofl^ ^o] ^^-.^f-o] §7fl5}7ll £]^r ?H4. 



[Mj-^oj °l^Jl4 4^ 7l#3 4*fl] 
<34> 44*1, £ I^^H^r V* ^^^M; ^^l*l-7l ^<?H xf^-g. ^.JjL ^ 



<35> m. ^o. ^ ^f-( Random Bit Fail)*?! ^ 44^1 44 1 

4^41- ^-g-*H u]B e^H oJJfl- TJ^Kr win ^f- e]2|H 

<37> ^^efli ^ c^- * -8-71 HlB 1^4 #^o]l 4^ ^o.^ ^o] 
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<38> olHEfli, ^ «fi ^ ^-71 0)e ^ ^sflo] #5j tcf- 

21- <^ £ ^ ^ *L«H«1 ^efl 44^ 3*11 

<H #^ £4. 

<39> ^« ^ h^^. £ t^-i- ^^*>7l5. ^4. 

<4i> ^ i^cq 5.0. ^(iioo)^ H 6^ ^M]*k A A 

#4 ^ t^-HS. ^4 ^ °- ^e^)^ *>4. o]^ c^^efli(X 

Address)^ °l-§-^H «*Rr y cH°-^*l, S-f(Row)^ £tM ^z] 

-B-§-*}7ll ^ ^ ^1 0 £S 4^.0) 7}^}7fi #t-&4. n^ji, h]h 1# 
(Bit Fail Repair Block;400)£] #3^1 J: (Bi t_fuse_sumb)^ 3# 

<42> 4^ a]H ^ #^-(1400)^1 cfl§H ^^*>7]5. $4. 

<43> oj l-s.(400)^r id^fV i^jL(Bit_iuse_sumb)» ^ 5)5. °14- 

< 44 > M. ^.^.(400)^ £ 7<*fl 51 a] si w><2). 7^-0] M 7fl£] ^ MV^(Fuse Box: 1410), ^ 

^ "ir^-CFuse Summation Block; 1420), w]H e|5H £]JE.4<y .BeHtiKBit Repair 

Word Line Driver ; 1430)^ ^1 (1440)5. -?^£H &4. 

(1410)^ X, Y olEEfli ^Jil- 7Hjl &4. 
<45> ojofl^ ^^*r ^-r- #3 ^^(X fuse Box) ^ ^2, «fi(Y Fuse Box)^ ^ll 

# ^l¥£r ^4 ^ 5Jo]rf. JZ^ O^c^i ^^.5 7 j-^j7 °Xo]X\ Sl]«.o) o^c^^i. 

#<^^ ^ ^l=eflioUl# tfl^H, ^ o^c^^oi ^-foj)^. ^o] A]^(hitb_m) 
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1- "VS. *>ji, ^ ^H.efl>i7> oj-v} ^-f^ -H"^ ^-^ ^ 

(1420)^ ^efl 7l^4H ^3)-g- ^flol Als(hitb_0, ... , 

hitbji)^ ^M-5}£ "L"7l- a. #^ (Bit_fuse_sumb)^ "l"7\ S.^ "H'"?l ^-f 

tt "H"S ^r, AA$\ ^%°] \± ^ = ^1^1- 3fS ^(1410 H ¥ 

#3(Bit_fuse_sumb)£ «1B S.eH ^ (1430)1- <*] ^ ?1 ^.£.3- 

A}-g-Oj ^Jl, HlBSl^^^c^-O] =5}o]u] (1430)7]- <JH<>l-i- 5]^ UlH ^ 3ffl ^ = 
^l(Bit RWLW -§^# *}7]) S\'c] ^c^Af €4. 

<46> 4^6. r; go} ^ ^^o] ^ofl -tfl^ ^^5>7lS. 

<47> £ 8<HH, ^ ^ ^(210)71- ^flSRr #£fl 7l#l- ZLtflsL A>-g-^JL, £ 

A]^7l nfl^o|cf. £^-o| ^ (Column)^ 71^51 ^7.fl*V7fl ^S-S. -fr 

-8-*>7fl ^ ^ &71 ^°14. 

<48> >j y ]B ^ «.S.( 140 0)oflAl Tjl^ M(UOO)^ 

Bit_fuse_sumb)£r €^ s^H M-olHS. a\&o] o] *1Jl( Bit_fuse_sumb)^ 

^ «>i(210)^ ^JJl (Ryi_enb)^ c]!-^ 3# ^ #^4(220a, 220b, 

220c)* ^i^oll-^ Aljr^. o] X)^ Bit_fuse_sumb)^ ^ ^ 

Aj«»J?-(220a, 220b, 220c ^'JH £3 -id ^(300)1- *H ?]rf. ~L 

^Jl, °1 Bit_fuse_sumb)^ «1B ^ ^i^4(230a, 230bHH^ °HH^- 

-ilJLS. A>-g-*>7fl €4. °1^7ll the. 4= «?l^oll- 7j^(enable Path)* ^Tfl £M 
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«1H ^f- ##(400)^ ^(1410)<>fl ^ ^S(Y Path)!: *)H§ 

HlH ^ ^E»«.(230 a , 230b)7> ^:£(Bit_fuse_sumbH <y^ol^-s] 

^ ^ «]-i(1410)^ #^(hitb_m)^ ^1^1 3# ^ (Normal Ys)7> 

%o] °}o\)o]M. ^ ^^o] e]^ ^o]4. afl^., ^ «r^(Fuse Box OH ^ 

£H °lHE|i7} 4% ^Heflil o]^o] ^o^ #^(hitb_0) 

°1 <?H 0 l-lr€ 3} 0 H, <>]S. <el*TH #^(Bit_fuse_sumb) ^IJLIE "^Hl-Sl^, 3tf ^ 
B A ^^-^-(220a ( 220b, 220c )^ ^*)H ^ ^^(300)^ t)^o\}o)M- s\jL t v] 

H ^s)H ^ ^^^-(230a, 230b)7> <>HM al , IE*1 ^(hithj))^ 
^oilol^-slJi, i^d^I #^(hitb_m(m=l,...,m))^ t^Hl- A ^7\ sH #^(hitb_0) 
oil ^q^fl^l 3# tilH(Normal YsO) 7> <^HH^- ^7]} Sjfe- ^^cf. ^3 ^(1410H1 ^ 
sflA| ^oilol^-El^ %sfr HlH( Normal Ys )^ ^■gfl^ 9X7]) S)^ ?H4. fr^ ^(1410) 
^ 7fl^^ win €^ ^47} *<H V ^4^(500)^ 3tf € 

^ ^1^^(2203, 220b, 220c)^ ^lB ^ 7^-^(2303, 230bH 44 t 2 " 

^J=2KI H4°l^(20), eN<H ^h^J ^4°1^(10)1- tq^ioi^-Ai^ji, 
E^H ef«y ^.4°1^(1430)# -y^ol^-Al^ HlH ^l^l^ ^)^&h^(Bit RWL)-§- ^ 

^ ^lW. S-f ^c e11 ^ofl sfl^sffe ^^51-^1-8: «1H ^^(Bit RWL)<=»1 

43tt €^ ^-*f(220a, 220b, 220c) ^ eN<H e^H €^ >5d 

^(300)1- ^ r^Hir^U, wjH i^H ^ #^(2303, 230b)* 
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^ °1 E ^it ^1^^ ^ ^(1410)^1 <>\f%*) ^ ^ Hs]-ol^(5oo)* ^ 
^ A o v HlHCNormal Ys)* $H <>1 l-M ?1 XI 
<5i> A o v 7l4 ^ ;gf- h]ho] itilB^ ^*H*Rr S)S7> 

£ ^OflHfe If- ^cel^ OjojE^ gJojS- 



^ ^ T^Hr a>£^l nV-g.^ ^ ^7]- 51 m-tg^. ^ 

^H, *H*1 £-7> 6 W ^ ^ (Single ffrit6) Read)s 

&£*l| 4i*H ^ 9X^. 



<52> 
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11 

S-f <^J=iefl^ ^4 ^ ^-71 HlB If- f^ofl 4^ s-M 

^3 ^^.Elli, ^ ^fs ^ ^-71 ulM ^f- e^H 1-^-2] Aiiofl 4e)- ^ 

2] 

" ^-71 h]b ^f el^H ^-ilo. 

A oM fi-s ^ #=H1 4^ -§^*H ^ ^lH^-i- e^H^ win elffflc^ ^ 
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1020020041316 # ^ o^ }: 200 3/4/17 
i^^} 3] 

^1 .1 5E^r 2 5^1, 

^-71 ^ 1 ^ |So| # ^ q 7] ^ 2 ^ ^ ^ m ^ ^ o| 
-^^T ^l°fl°l^ ^)7l7l ^ ^AV <^j=EL)-<y H^H^; 

^71 *fl 1 ^ 1^ g ^ 7l ^ 2-^ S ^ -M-^-O] # ^ o]1 ^ ^ fl 

0 J°H 0 1# *1 7]7l 3 SIM ^5K1 ^efoltt]^- 

[3^8" 4] 

^71 ^ ^5))^ ^ Z|Z^ 

#7] aft 1 ^ Hj-^oJ # e| Aljr ^ ^ J = s ^ M^o] # ^o,| ^ 

[^^*o V 5] 

2 *H1 floH, 
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^ i rt^ uv^ ^m^si yvoj-s-c^ o]^ ^q-o) o^ 0 j 

CfS ojsjjzj. §^ ^ 7 >xl7fl ZL 5}l4o] t\-^ °m $6\] ct\f%X) #^ #o] ^ 
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